Czestaw Loster

ON SOME BOUNDARY VALUE PROBLEM FOR THE EQUATION A u(X)+c J u(X)=0
Consider the equation where X Q = (x^jx^,...,0), and h being a positive constant.
first we shall solve the case where the dimension n is odd, and next even. In both cases the crucial role is played by the Green function for equation (1). The construction of this function is carried out by means of Bessel functions of the first and the second kind. This idea has been inspired by F. Baranski. ' r(m + 1)r(m-v + |).
f"'» tlie first component on the right-hand side of (6) is the following polynomial of degree n-3
with all coefficients of the same sign. The second component on the right-hand side of (6) is equal to
In the above we have changed the index of summation to k = n-v+1. Multiplying and dividing each term of this series by T(k+1)r(v-1) and making use of the formulas ry2k+1+1 \ r/2v-5+1%
n-1 n jr 2/2,2 2 = -n ^ ^-(cr) 11-1^ f cos(cr-cos tjsin 11 " 2^c os t dt .
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Hence Lemma 2 has been proved. Corollary.
Using the above lemma we can estimate the function (4) and its partial derivatives up to the order 2 for p = 1 - §, k = n -2, n-odd and n > J.
" O 1) Since p = we have 3) The second derivatives D g(r), = 1,2,...,n t ij are equal to 2) It is of class C 2 (D) with respect to Y and X, because by (7) -(9) the improper integral in (10a) and the corresponding integrals of partial derivatives are uniformly convergent in any bounded and closed domain E c D with respect to X and Y, hence they are almost uniformly convergent with respect to X, Y, X / Y, in the domain D.
3) It satisfies the identity
Indeed, we have
n n hence taking into account that r^ = r 2 , when y Q = 0, we obtain
2 Je ~X n g(r 3 )dt, x n n-1 2 ^ ' 2 2 where r = y (y i~xi ) + x n , and similarly i=1 where
and satisfies equation (1). Proof. Having
by (7) - (9) and r r^, we obtain the inequalities
which imply for the above integrals the uni/form convergence o in any bounded and closed set E CD. Heuce u (x)eC'(D).
The second part of the theorem results from the properties of the function G(Y;X) and from Lemma 1.
5_. The partial derivative of the function (12) with respect to x Q is equal to 1) Let 0 m <n-1. Since for X£.D we have 0 < x Q < r, the following inequality holds n-1
Prom this the first part of the lemma follows.
2) Let m = n. Introducing in (14-) the spherical coordinates 
according to a well-known formula for the Euler integral B(p,q).
6. We have previously proved that the function (12) is of class C an^ satisfies equation (1). Now we shall prove the following theorem.
Theorem 2. The function u(X) satisfies the boundary condition (3) at any point X Q = (xijjXg,... ,0). Proof.
Let us consider formula (13) and write We estimate these two series.
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This shows validity of the lemma.
9. Now we shall discuss the properties of the function
Cx^j t x 2*''' ^ ' a 2'*"" ,a n^ which plays a pivotal role in solving the problem (1), (3) ) for n even. 
